f1 ( 58, 135.00, 134.56, 133.73, 132.93, 129.43, 128.96, 128.24, 127.93, 127.76, 127.67, 126.45, 126.36, 126.27, 125.76, 123.50, 21.27. Then N-Bromosuccinimide (854 mg, 2.4 mmol) and dibenzoyl peroxide (40 mg) was added to a refluxing solution of molecular (1g, 4.1 mmol) in carbon tetrachloride (100 mL). The solution was refluxed for 72 h. After cooling, the product was used with further purification by flash chromatography on silica gel, we get the molecular 4. To a solution of the molecular 4 ( 200 mg, 0.6 mmol) in toluene (20 mL) was added triphenylphosphine (160 mg, 0.61 mmol) and the solution refluxed for 12 h to produce a white suspension. After filtration at room temperature, the beige solid was washed with petroleum ether and dried under vacuum to get the pure molecular 5.
The molecular 5 was characterized by MS (mass spectrometry), 1H NMR spectroscopy Mp = 275-277 °C. 37, 137.34, 134.90, 134.88, 134.52, 134.48, 134.37, 133.62, 133.09, 131.98, 131.94, 130.15, 130.07, 129.55, 129.54, 128.34, 127.99, 127.97, 127.95, 127.65, 126.84, 126.75, 126.73, 126.36, 126.02, 123.31, 118.25, 117.68, 31 .00.
MS (ESI)

The method of fibrils formation
Insulin amyloid fibrils were prepared according to the protocols described elsewhere. 1 A stock solution containing Insulin (5 mg·mL -1 ) and HCl (0.01 M, pH = 2) were prepared. A HCl (0.01 M, pH = 2) solution containing Insulin (5 mg·mL -1 ) and NEB ( 350 μM ) were prepared. The solutions were incubated in an orbital thermomixer with constant agitation at 600 rpm at 60 C for 24 h.
Optical Measurement
In the study of using NEB and ThT as an ex situ probe, an aliquot of the insulin solution taken out from the incubation mixture at a defined time was diluted with Tris-HCl buffer, followed by the addition of the probe. The final concentrations of insulin, NEB and ThT were 5 μM, 2 μM and 2 μM, respectively.
In the study of using NEB and ThT as an in situ probe，NEB and ThT was added to insulin solution prior to incubate at 60 °C with constant agitation at 600 rpm. Then an aliquot of the insulin solution with the probe taken out from the incubation mixture at a defined time was diluted with Tris-HCl buffer. The final concentrations of insulin, NEB and ThT were 5 μM, 2 μM and 2 μM, respectively.
Transmission electron microscopy (TEM) experiment.
In order to confirm the existence of fibrils, the solution of insulin was incubate 24 h, which examined by TEM. The solution was diluted 20 times with 10 mM Tris -HCl buffer and a drop placed on a Formvar-coated grid. The resulting grid, after drying, was studied using a Hitachi H-7650 transmission electron microscopy, operating with an accelerating voltage of 80 kV.
The method of measuring the dissociation constant
The dissociation constants (K d ) of NEB and ThT were derived by using a fixed concentration of the mature insulin fibrils with varying dye concentrations and fitted using a one site binding equation 
ε is the dielectric constant and n is the refraction index.  The absorption spectra of the sample NEB @ ThT exhibits the absorption peaks with a strong peak at 325 nm ascribed to the NEB and a relatively weaker peak at 410 nm from the ThT.
Fluorescence excitation spectrum monitored at the ThT emission (520 nm) agree well with the absorption spectra. energy transfer may takes place from excited NEB to ThT.
 The average lifetime of NEB bound to insulin fibrils alone decays 1.42 ns. The fluorescence decay of NEB in the NEB @ ThT bound to mature insulin fibrils becomes faster, giving an average lifetime of 0.51 ns. All of these proved that efficient energy transfer takes place from excited NEB to ThT.
